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W Tix Dubos HfEsE Ay AV, IRB LA O
R EE#E LF D Generation Time »ZEIic M LA
FEEHEEE LTTCRTWAZEXZELACLYY, &
DOIRBEFREY AW TREKEO SM, PAS, INAH iZxf
THMEEORELITIoN, FEBR b ORI H#
GbHREREEXET, BROEBAEAL S 2EBh I 5E
FELLTHREY LT D,

Fr7 7 FICHBHEERAOD D Z LXTTERDHH
hTEh, EBROR LIOBKOCE ORELRH Do &
{1z INAH r oftficis\T PAS wfh 5 51ER%
BL, BESFEMINBERAOCLESBWOhD LS
b, LY L 7 s ROBB X hEIEA D
SRl FERALR TP TE L,

Y7 7 FIOFBKEEAC DL TOREIE « R
HRTWAR, HEHFENEFLE—ELTELTEEDTS
FER X D FORER BB I OEENRBRDHRT
Who FIEED VL 7 7 HIORBKEREMHIER LR
Bk w A\ T 50 %R ERIEE (IDso) i X2 TRE
THZ L ERFA LD THET %,

RBMES L URBREE

FREK  YUHERFEOAREKE HoRv 2EAL
Foo ERIH 72T ik Dubos AR MICBRE L T,
1:8RMIR G H LS IR DR AT,

Bi : Dubos WfAsEHh (RBE) %A\ ico I HICIHE
HHD H P U TEEHL 900 ml = Tween 80 % 5ml
tnx 120°C, 15 RIRE®R, HHBAT AT I v CRBE
% 100ml pnx TEA L

YRINERH : ¥Ry v 7 7 Al Sulfisoxazole (%4 7
2 v), Sulfadimethoxine (A ¥ ), Sulfisomezole
(v7 3v) O3FEXAVI. BANCEREhOEH
% 0.8 % NaOH B CIHfRsk, EiEtucing 17/cc

24 Mm3¥ E£10 4258

107/cc, 1007/cc D 3BRFEDRECHR LI AT 17
¥, 107 52, 1007 oL BgE3), #5io pH 13z
1¥6.8L7B X Lico HBE LTEADOEHE I
WEE (AT 07 55 Bg3) A L

B BE AKA XBHEF OB vV ERBEON Z
A TEINCBIE L LERREY AV, e &FRAR
sy 10ml FoAh, 1BEMIRBERELCERY
BELL, FEEIRHYRELLILSEEMN 0.1
~0.2mg/ml L 7c% X 5ic Optical Density % 30~40
& Lo U EDEEDOD &I LERRE X RIGZA O
BEBECEMER Y KT E D OHRE L2 b 37+
1I°C i TR Lo IRBERE OFMITTIHRE Licas,
WHETER LI DT, 14H 30 EoiRER TK
SFEC R U 13 B ETEB)T 5,

BE BWORBIHYELT, i AKA XEHLE
iz X hEE¥ES No. 5 @ Optical Density #» 100 L L
Filter 7¢ LT% ® Optical Density ##IE LEE L1

X B K &

Sulfisoxazole iz 515 ARIERE HaRv O F
BRRIBIVRICRTZEL THD, 07 ik X

Table 1. Growth of M. tuberculosis in the
Sulfisoxazole Medium (Optical density)

3l 4 5

w |
Onset 1 2
Concn. y/cc
0 29 | 94| 228 820|1,730 2,120
| [
1 45.2 | 114 | 300 1,020 1,590 | 2,120

10 33.0 | 89 202 | 494 1,065|1,670
100 46.8‘ 114| 233 | 440 633| 885

DHRPET KT HEORBOEIIERMBIABR T T
BTV 4 BE, 5HBERABTE VALY DER
Zobh, 6 HEIE 07 BEhoRKE X RELE T
BIEREE & IeDtco 17 BEHITIX 07 #53th & IIERERD
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Fig 1. Growth of M. tuberculosis in Sul-
fisoxazole Medium (Optical Density)
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Fig 2. Estimation of IDs of Sulfisoxazole
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SZLACREYIL A Lidinl, BREKOWME LY
ChEcBELHEML, RHOLEE LA PAS, SM,
INAH e %13 3 REREREE Y 0¥ FEALTED
EARTHILEBEYR1LDIERELDZ LIRETHS,

%= Sulfisoxazole iz-D\~T Treffers H9D
750 % REMHIE (IDso) ZIEATHER2D0ZL
Bo ThHHLERKOMBMCKABELL v, MWK
07 BT A RECHTIRBETCORTORE ¥
%THFb Licffi Growth % L %, FRERC 1T 5
Growth % #% plot L, ZhbDAXESERNES0Y
OB LIEXTHELYFD IDso HEE Lo BEBFM
#4PEHBIO5 BARSWTEREH D0 ZEEL
TRz EA4DTL T, 4HBTIX35.57/cc 5ERA
T3 63.07/cc THDTo

LI TRz Sulfadimethoxine ¥s XU Sulfisomezole
s 1 5 AR HoRv OREFIR2, X3

Table 2. Growth of M. tuberculosis in the
Sulfadimethoxine Medium
(Optical density)

Days
Onset 1 2 3 4 5
Concn. y/cc

0 29 94| 228 | 820|1,730|2,120
1 43.6 | 108 | 300 | 1,020 1,605 | 2,020
10 43.6 | 105 | 247 | 580|1,045| 1,570
100 43.6 | 104 | 233 | 420| 647 887

Fig 3. Growth of M. tuberculosis in Sulfa-
dimethoxine Medium (Optical Density)
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FIVHS, RSRRTZLLTHY, BRECTDIC
RO TRBEAHOHMH D b Generation Time
RE5DZEKERYRLIcH Sulfisoxazole & Fl#ic %
DEEFEFHIEREDOREIRETH Olo £0 Dk
X4, H6BLVFE4 DT L Sulfadimethoxine ¢

Fig 4. Estimation of IDs of Sulfadimethoxine
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Table 3. Growth of M. tuberculosis in the Sul-
fisomezole Medium (Optical density)

\Da.ys
o Onset 1 2 3 4 5
Concn. y/cc
0 29 94 228 | 820 1,730|2,120
1 37.1 |96 260 | 835 |1,475|1,965
10 29.0 [ 76.5| 167 | 334 | 567| 880
100 37.1|93 167 | 314 | 454| 593
Table 4. IDgs of Sulfonamides to the
M. Tuberculosis, Hg;Rv
\;,\_ Days 5
Drug \*\\
Sulfisoxazole 35.57/cc 63.07/cc
Sulfadimethoxine 35.57/cc 41.7 1/ec
Sulfisomezole 11.2 7/cc 14.17/cc

Table 5. Generation Time of M. Tuberculosis,

Hg;Rv in the Dubos Medium
with Shaking Culture
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Generation time

Sulfadimethoxine
5 days
95
/ o0k 4 days
80
70
= L °
50
= L
Z 30
B
Q 20
10 -
5F
] -
1 L 1
1 10 100
Concentration y/ml
Fig 5. Growth of M. tuberculosis in Sul-
fisomezole Medium (Optical density)
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(BB 4 HBET35.57/cc, SHBTA4L7T/ecc &
7¢ b, Sulfisomezole Tt Fxh Fh 11.27/cc, 14.17/cc
&%,

Sulfisoxazole, Sulfadimethoxine s X ¥ Sulfisome-
zole D ARERE HaRv X35 BEMEIER % B
LTH%E, Generation Time 5\ I FEFEDO L
TIRBMC BT X 7e\ A3, IDso TIXERA4DZELTH
b, 3FID 5Lt Sulfisomezole 7 HyRv &t L
DL LM EBEMHIER YR L, Sulfadimethoxine X
Sulfisomezole (XIZIFARDOREFWHI &R Lo

£ S

23 IREIE R Y i\ T Sulfisoxazole 35 X OHEE
-y 7 7 Flo Sulfadimethoxine, Sulfisomezole D A
REE HoRv i+ 2 ZEMHERL WETHZ &
HRAhI, HEMBKAIABE LY, BMEROBENS
15 BIHEN Generation Time DR D HNES
MHENDOEERTHZ LIXEOLTHBH, EREETE
DELEBHRILBEYMS - L3R TCH DO, £2T
Treffers 59 D45 Lic 50 $R%E M4 (IDso) 2 RD D
FeExRICALIEZ A, 4L S5 BCRIEMRETS
D, ¥A7 7RO L KPBEHDOEDD L WFEHID IR D
F O BT 5 DIFHTH Ol

ZHN7 7 FIOFEHDOELCONTORE D % L R4
bhTWA2, 3FFLI2HCOWTHEAARERADS
DD LERRDILVREDD L2 D EHDOERTIX
IDso I X W HEETHEFE4DZE L TH b Sulfisome-
zole HRPFENICHE %R L, Sulfisoxazole & Sul-
fadimethoxine | XiFRBKDOAIEHERL, BHENCE
B EAIEOEL BT 5 & L BA[EETH D10

DL HEER LUOERC X BB LT 7 H
MNERBENCIERTAZ L0A TR, HRAEK B
MOBHR L pH, BEEE, HOEKAK 25k
HEHKEL L ODRTFERINB I ENELDRD,
AERIE CERREERCER S h2 L, HEHR
BRITECELYAIREZLZRTONRELTE D,
ZOFRTIMRBERC X 0V BLELAV R LIEE
ThHEELDND,

EHoMBEE LT BRI X 513 5 235k
B X% DR~ IEBRENEWELZ R LTS
E2% v RAWI X 5 & Sulfisoxazole 1o\ Tid/h
JUEEHI TV 207 [ec, F e F —BEHITIE 507/cc, Dubos
K T1L 200 7/cc DRRILIBE X8 T b, EHEEMNHLEW
B\ IDso #1872 L3 Dubos B Fivsfotodd b E %
bhb, #iio pH O IFREC 52 5 BT O\\T
P % pH 5.5 Ti 62.57/ce, PH7 L) ETi3 1,000
Tlee LB DR GIEIENDORERTHE & 2B~
Twb, BHEERC X ZHIERECHEI—RCEHBTR

& $£38E 45
BB 5 L\ 5 EO~005%, EEARIRACH
125 L ERODE B LI ILBED ERAYBHhes
LAHEMLHERTELNE VEHART S ONRL
, BEDOFETIL4HRWLSATHELTEY, &
DEFFITH Do HITKEL LTz — BERHTIR
2p=—0ORIC X DHEL, RESETIIREE L&KL
HBMCREOERYRELTHY, HILBEOREEL
CEE B, EOETEI—-REELOR 5, T DA
Optical Density & X % B BB HENTERERR
ﬁg‘fﬁ}éo

EHECTHEFDHENURD HIECIEA D
OB Y, BEHEC L HHEHCETFOELRRD LA
BTENHBN, FA77HIOBELSCREBC LS
EMNZECH b Sulfisoxazole, Sulfadimethoxine 35k
O* Sulfisomezole @ 3K 2V THEIE 57/cc X W BRE
1,000 7/cc  LPHIEMEEE AaTs b DEHFED Hi 5D~
l7),21)~27)o

WHEAREC W UTEBN &ML LT, EHN
BRI THECREML, Bow LE—/ERTALER
HY, HOREXBETHEDOEL LW L L, FEHA
IR INBAEONE Y B2, FEOCHBECHET
%, HEE TOMMIEL, HOFROBMBTHHL
PURETH B,

BEL DL —BRHEE LUERAIhTW5ER
B X BB A IEORENTETD Hh FRLMRUT
ALV, ERAEC X ARADMOET L ER
L hidie 678, ¥ e RBHIRMEOREC L 5N
OB L IBEHOBRERC X 2 HHEFBEORI* ER
FTRETH b, HEE TOEBRMHEME - HEHD
OB & W HENIMESHEI B RS ERMRD B,
FOMD FIEHWELE & LTIk B 3T 5 #k 3%, Slide
Culture %\ 5 HEDZFH AN S L0, FhELE
B, @R ETHHETH B, —F, By RWH
RECIAHENDORUTBICONTHE L DEENRD D,
P77 HICOWT A2 DRERBDH R T 50 B
HIE R RIS S B LB — AL, ¥
FlERIg bnd3 5 & & 7 { BuC V- HI O B HRE
MNAETHH, HEHAECIIEEN L EL bhdHE
I ERFENCCEMRTH Y, TLBBEORAL
RTuRThD Db, FHER IV LTS BRI
X Z)%é"et H ﬁ:ﬁﬁﬁ;g’h‘o

REEBORBERC I Y HBEORE ¥R X LS
TEREL DEEODT L hREIRTEY, YHE
THTTRRIFLBRLBTREVY L, & DIRHRE
BEY AW TEROHEINECBRIFER LB &
HHEEOTHD BT TIBELTH b, FEHix SM,
PAS, INAH i oW\TfTh\ 4 H BRRHETTRETH B &=
EERRTVW3B, FULOL RAFCBIFERYBCE
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b, RESBEVNENINECER e HETHI L%
BELTWS,

P77 RIOHENREICEEZD Z L {IRBEERLY
Aule@BETA LRI, L LS9 7 7 Flo
BENHRREHFE o, THOTROLEYEDTL
TRELERBHEILBEY M5B - BB TH DR,

IDso % AR R 5 B H O RIE R T/ o0
BABTIEIEID, RADOHE,NH S, FHIL Tween
80 pn Sauton 2k f\~, IRBIEEYC X b SM, PAS,
INAH Z0HBENORER T, ABEHE T 48
BRURNCERMESS IDs 2B ENTEC L%
BEL T3S, KAz Dubos Erid B\ B R #HiC I
h INAH ofiEH*MEL, SR CcECBEDER
B, Lod BEREEL LTENOEBOLER LT
BT EEBRTNWB, =D IDsy DS X HH
7 7 RO K EFAOME X T2 HEXAH SR
T, 7 7 FITIR LR BRI RE Y RET
5hkL D Do WX BHEHNDOERDIZIAFELTEH
b, POERRMOMENOELFEACH D 5 5 HArt &
SRERTWELDEELBRD, EZINNLBELD
bEREBEY VT 7 FlOTBEEENONEL 1TV 4 H
B7e\WwL 5 HBCHIERIEETH b BREF ISR 2181,

]

B

AEEERE HaoRv % B\ Sulfisoxazole, Sulfadime-
thoxine 3s X ¢F Sulfisomezole % Dubos 2z ¥spnL,
RESERBC X DBEC M OEROHE N ETS
ZEERREL, ROBEEB.

1) 50 ZREMEIE (Dso)) #EX WFEREBZ LI X
hZBEROTEN 2 BB RBRCHETS = L7
BThot,

2) REIERBC L D HMBK4ABRLSHE
RHERTRETH DT,

3) ¥ 77 HOBAC X W HEHCEFOENAD
b, Sulfisomezole AL\ HE %7~ L Sulfiso-
xazole & Sulfadimethoxine |3i3ISRIBEDHE 1 * R
Lo

ARAOBEIFBEIHANBIELEBIL T A& B
WTHE LT

B Rbb i~ ZBE L SIE KBy B
P BEAE R E BRI DU 2 HE Dt TR
BaELcEHE L E T,
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Studies on Growth of Mycobacterium Tubercu-
losis with Shaking Culture Method. (III) Estima-
tion of the Antituberculous Action of Sulfona-
mides.

Many authors has reported that the mechanism of
the action of sulfonamides on M. tuberculosis is
bacteriostatic, and it is difficult to determine the
complete inhibition dosis.

By shaking culture method, in this study, the
author estimated the antituberculous action of sulfo-
namides and calculated the 50 % inhibition dosis
(IDso).

The test strain was M. tuberculosis var. hominis,
strain Hg;Rv and sulfisoxazole, sulfadimethoxine and
sulfisomezole were tested, of which the last two
were the long-acting sulfonamides.

On the 4th day or the 5th day after the start of

B £3BE LT

the culture, growth of M. tuberculosis was estimated
with optical density and the IDsp was calculated
from it.

IDso of sulfisoxazole was 35.5 7/cc after 4 days and
63.0 7/cc after 5 days, IDs of sulfadimethoxine was
35.57/cc after 4 days and 41.7 7/cc after 5 days,
IDso of sulfisomezole was 11.2 7/cc after 4 days and
14.17/cc after 5 days, respectively.

Sulfisomezole had the most active antituberculous
action in vitro to the test strain of M. tuberculosis.
Sulfadimethoxine and sulfisomezole almost showed
the same antituberculous action.

The estimation of the IDs with the shaking cul-
ture method makes it possible to determine the anti-
tuberculous action of sulfonamides objectively and

quantitatively.



